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{54} l^.ethods ter elevatirsg or Itsw^ng the green strength of s naturBl rubber 

(57) A metheK^ for ^fa/Ming tliie green strength ol a 
natural rubber and a method for fcwenng the green 
strength ol a naiurai rubber are disclose. In thesa 
fnethods the lath is treated wjth a prdteasa ^iid aj> arr^ 
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5 Thl$i jnvBn:^on mSates to a i%!bf&©r whicsh is; su^ ffsm any protein and m pmcess 

The p5-0ser^t inventforrfyfthenwe reiales 1p a method for ele^^aitng tie green strer\gth of nat^^ 

The prasenlirTvenlron stj:« further reiatss to a methcsfd ?pr lowering tha green stfmst^ <2^ natuml rii3ber. 

Til© present invention^ s^^^ funhermors r®lal8S to pr^i^eotr^ Inchicad by fMtir^l m^St 

BACKafe UfijD:.6F.-THg.iNyg-NTfON 

Natumi mbl:)er has bean wici^iy empbyea in indtistriaf artisl^ss Sidii as auj^mobi^^ tjrss, add adhesjves and 
cbmestsc articles sijcfi as gteves. 

w \n addition: ta Its e>(celsent mechanlcai properties as yufcanssed rUbber> natural rubber is much supenor in the raw 
aibber strength (green stfength) to synthetic rubber. A^jGordinQSy nalurai riteer is exeelleni m proaessmg sharaclens- 
tjcs in kneaciinii, sheelrng am various molding procedures. In the for nr of a MeK. natyra! rubber has a Ng^ Q^i strertgfh 
solidif ipatissn and thus can be easil >^ {ormdaleci ir^to a f lim, vMm makes 1hB natyralrul^ef applic^le t& v^rbiis pfcKi- 
ucts Jincruding ccndofT^ surgiG^ 0loves and diverse ca 

m Thss naturaJ rubber m *^lr\adi as Hevea tree sap whic?N in thsiorm of e Iate5( ecs^itajn!ng rubber Gomponsnts 
together With water, prqtai ris arid inprgsnife salts, A greenJat^ obtained by tapping H^^aa trees ss cofected In cups, and 
combined together, f\im h is solidified in a refining psant to thereby ^ve a mvtf rt^b^ {t .e, a qtbpb ryfcfe^r a srnoked 
sh^et robber). Asternate^y; the §ri^ji M^ m c^csnttHfsd by csntrlfuging to thereby g?\/^ a refined latex. Durhg tbess 
pf OGSsses. ammonja is usuBliy add fed to tie latex in oiPdsr to inhibit the progress of putrelactbn doe to the bactada con - 

2S tmned in the green lata^ and to prevent the latex from sc^idifjcatJon. In recant years, attempts hav& been made to pre- 
vent the pqtretaction by previously adding a small arr^nl of zmo oxide arK:j |etram€?thyiEthiu^ dis^fide to the sups tnta 
whiqh the green ijat&X to be coSected. In e&c^i rubber fern- the green latex coUected In the cups is comt^hed and a 
smali aniount Qt aninrtania is further add^d thereto, fehowed by transporting to a refmsng plarrt the refining plant, "^e 
greenlatec Is dslLited vvith water, solsdit^ed by using fon^ijc ^dd am dj-i^^ raw rubber AJterr^atei^ the green latex Is 

m adjusted to an amrr^Dnia GonGentration of D.5 separated from the latex serum hy cenirffuginp/conGeritrated ar^j 1^ 
mutated into a higb-^mmonia iatex of an ainrr^ohia cortcentrafon of QJ % iso as to prevent the putrefaction ^nd to 
mediarslcally^ta^iUze bf to a bW-aj^^ cxsncerttrsEtion ol 0:2 % and contaNng a small amount 

cf ^ramethySthiwani disulfkie; fe^^ow 

The rubber components in the naturai rubber latex are solidified to thereby give a raw rtibber (a crepe mbbm or a 

5?« smoked sheet rybber) which is therr siibjeeted to mastic^tioa bJ^ndsng with ^^dits've^ n-^ldhg and vyJcanEmtiDn to 
tiiereby gtve the a?nried rufe^ 

?v4astJcatlon ntsans a treatmerit wheraby a shear Ibt^e is appi^ted to th& latex to thereby loosen rr^c^ecuiar aggre- 
gates and ciesve mol ecular chains, thus reducing . the mo^ecuiar^w^ \n order to aooeierat^ the occurrence of these 
reactions, iooserjing agente are sometimes ised. Thus the elasticity of the rubber jsioyvered abd the rubber becomes 

40 pia^lc. wNoh mates the proee^ing operiafens folbetfin^ the blading step sasy. 

in general the plasttetty of un?/uleamzed rubber is expressed in Uoomy v^iscosjty: A higher MoDnay vjscosity 
me^ns the higher eiasiioity ^nd the lower plasticity of the rubber; On the contrary, a riibber of a low ii^ooney viscqsjty 
has a low eiastioty ar^d a high fluidMy which makes st eaay to process Ihe rubfe^t In pnac^ice, a Ngh ^oon^yisca^ily 
results \n a large ajdrusjon torque tor example/ the SMbseqiient e)£tfys£on st^. Asa rBmU, the ^rusim;^e©d 

45- d«e tease, which lowers ^js production efiidaftoy. In addt^on, the large extfif^on torque causes the aoajmijJatiDn of the 
energy jn Ihe rubber. Consequentiy the rubber becomes hot and, in its ium, underi^oes scorching, it has been known 
that the addition of an oil wvouki iower the Mooney viscosity of rubbej; Hov^^ever. m impossible in some oases to ise 
any oil . J^eordfngiy, there has been required to provide a natural rubber pi ^ceiertt proGessing charac^eristJ^ 

On the other hand, it has been rec;;en£jy report^ In^^U instrumer^ with the^jse of naturaf 

5<? rubber such as sts-gfeai gloves, vahoL's catheters and ane^thetJC masKB cause dyspnoea or anaphylactoid symptoms 
(for S3<ampJe. angioedema, urticaria, collapse, cyanosjs). it has been asso repGrted tiat female patients wi#^ aJler^ic 
a^i^mne^s sufiered Irt^-^ hand ache, urticaria and angjo^erna around eyes due lb the us^ hpuiehofei mturai rubber 
glovss, 

A^cordmgJy^ It has been reciuir^ to cm&lop measures against such pfobfem^. 
SB Tha reductior^ in the content of non-rubber components in naturas rubber corftribut^ lo the sowerjrjg ot the water 
absorp^vity of the natura? rubber and to the improvement In the eiectricai cha^r aiectncai insula- 

tion properties) of fiatuf ai rubber products. By alrnsst compiatBiy elranating non-rybber conponartts, an advantageous 
material fpr producing rubber products, which suffer from 1*??6 energy Jsss and have lessdeH^nl niechanicai jproperties, 
impjqved crepe cbEjractehstJca and improved aglr^ r^si^stenoe. car) be prosFided: it ss m& of serious disadv^htag^^ of 
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natural rubs^er that the mat^enai prope^ti^& vary depending on the productJorj area. and p-roduction tfrne, which i^^ prop- 
ism charactsf^stsc of natural prc^iucts; Thm^fora, th^i eiimin^tjoin/oi tiie-.nqrvru^er:^^ probism 
rnakss the yulcanking oh2^^ Stafeis. Thus the n^ty^^^ ^^^fe^^rbi^CQm^s a m^^ rubber havmg^iiabi^ quais^e^ 

comparable to synthetic rul±>ers. Thus thi^ n^e<:;ha^^ca^ acoii raoi^ of nsturai rubber praduGts pan be ei^ated. 
5 Kntswn- methods tor r sd^i^^ing the non-rubber ooniponenl content in naturaj riibbar GGjnpnse thorn hi y washmg a 

istss vtfilh water, thatis to say; tha-e liiava be^n ktown-.meihod^-. ther efisr • which -cbniiprlse: :(])• aggm^atmg rubber paftt- 
cles in a Hghiy d^Lited rg;tex; (it) bentrifygirtg a hl^^^ istte:^ and^eparatsng: th^ laJexl^ or (ii) iSs- 

lyzmg a latex, 

FurthBr, there have baen. known Dther m^Dds for r^udng :th§ nm-rubber ■componerst opntent m n^XuiM. tU^b^v 
7 0 which cowpriu^^ (a) d&cDmp<3Sjns th^ norvrubber companentSi wHh bactena of enzv^nrsas ; (b) ad-dmg alkali St iat^ and 
heaSrig th€ abtainsd mjxiure to thereby decompose th^ rton-r'ubbsf componerJis. or (c) iiberatjrig nori-rubbet cornpo-- 
nsnts sidsdrt>6d by riibber psrttc^ vs»%h tte use bf scsaps . 

In pmc^iGa. deprol6^ni2ed natural rdDbers am produced by <^mbinirig sc^ne these misthdi^ vyith each ot^e^^ 
ExampJes of such cieprotslrsized natiiraJ rubbers are as foliowa 

■IS: 

{1} Cr^ H: 

A srmsl amaum o? amrr^onla Js sdded to a latex to thereby make the pH v^iue of the Jatsx 7.1 , fdiowad by ssrmg 
for 6 to 4^- hours. During the ^t^Tf ing procedure, proteins are decomposed by bactarta and enzymes cDt^mj^ating the 
26 ^adsJc aft^r coilecting s^p> this case, the sdidSed pfodiiet which is preHminari^y formed is rernoved arid Jien the 
decbmpp^fSpr) product is dimif^a^ by centrffiiging or creahiihg> ihesqiidsfied pircsdyct fe lprmutated infpa Qt^>^, 

{2| CfBpe Q: 

M To a Mtex st^iNsed wtth arnmonsa, a soap or oth^r surSactantfs) are add^ to th^r^y adsorb pf oteihs:. Then ss^ts 
and protsriS are e^imsnatod t5x?m the fet^^^ repeatedly centrifugjhg. Next, the1ateo< hrgh!^< difiited and aondilled td 

thereby pve a Of epe. 

Ih thfe case, a Iresh-so^sdifjed product befee ro^lirig js irrjmerseciln mnrrsh^ water ianid teiiS. p^^ are dscom- 
posed, v^^sf sepaf atsng by di^sys^Si, the product is forrmisated ir?to a crepe. 

On the ofer hahd, there has been prtmomd sn jrnprov^ deprotemt2:ed nstumi rubber which is product by iow- 
ering theiarnmdnm carscertt'^Jtsori of a preserved jh She preserjoe of ammdnie to 0.2 %, addir^ 0.4 

35 phr (parts per hundred) of ammoniurn naphth&naite as a preservatjye, darryin^ out the enzyrhe r^ctscwi fbf 20 hours by 
addifig 0.25 phr of sapsrase (a protsase], then dLlutiBg the Mbk and solidlifyjE^ the ^arn^ with phosphoriD acid, as ds- 
dased irs IMOM.,.^OM (h^Mral riijber)^ vol No. 8^ 274 - 281 (1974). 

The proteirii coFTSent 61 a naUiral mbber Is gen^raHy expresseci in an amourit t^bf ra^pondjrsg to S.3 tinn^ as rniich 
as its nitrogen consent (N which m deter rnined by Kj^Bs^ meShd^ Thfe ipoftein coiitisnt a fresh natuml rubber latex 
40 {f jeid latex) ranges from M)stjf 3 to 5 % by weight {abat^ OiS t& O -8 ^ H b^ed on so'jd m^^ers {rubber parties) 
Tha protajn contents o? a rr^ajlieted refjned latex and raw rubber (smoked shesit rufc;^er) are about 2 % by weisght (afooi^ 
0.3 as N %) or above. Aithotigh the protean coateits of th^ gbove-mentioried deproteiriized^^n^ 
abiy lofwered corhpar^Ef with these marteted natural jvbba^^^ the N % of the crepe CD ts 0.1 1 while that of the depro- 
telntzed natt^^ rubber obtaln^ed by the latter improved method t$ D OS. Thus none o1 them is eom^eleiy deproteiojzed 
4S and, therefore, satislactory as a ms^ehal lor soMng tie abo/B problems. 

SUMMARY OF THE iNVENTIQN 

The present snvention pfoy{d€S a deprot^inized natural rubber whfch fe obtained by elifnfnating proteins and other 
S0 impurities from natural rubber and useM as a .novel mater is! having a good eiedtrtoa? insulation property, suffering from 
a a^aSl energy io^ and besr^g excsHsnt *o processing ch^mcteristics, mechanical properties and coip^^^^ 
parent appearance. 

T he present invention further prov^kies a priDcesa for pfodudng a deproiBsni^ed natyrai rubber ^Mch conrprlses 
treating a latex wilh a protease and a specific syrtactant or: a combinatson of specif io surfactants.. 
55 The preEeot jnventbn ferther more pros^Jde^ a method for eiewating the green strength of a natural rubber which 
corrsprises adding asTJrnpnja to a f ieSd latex, agir^g the mature and then tr eaii nsg the sam© vyi th a protease and a specif fe 
surfactant or a contjinatton of speckle syrfaGtar\ts, 

Th^ present jnv^n^on stisi further provides a rnathpd for lowenrj^ the green strength of a nmura;! ruti^sr whsch com- 
pf ises treatihs^ a field latex a pratea^e and a specif so €si.jrfac4aht a aTObipation oi speelfie suilaclants. 
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The present inv^JDrr stil^ furthern^om provid j&s a means pr^c^iting aJlergy ir?cJLK5$d by natliral rut>ber. 

BRIEF DES CRIPTION OF THE DHA V^INGB 

Fig. 1 IS a graph vyhlch shov^ the Wrargd absorptjon spectra cjf the deprotaoii^ed natuml fubbsrs c^tamed in 

Tig, 2 is a graph which sNows^e vjs^osJ^sticity spectm of the vubanszed sampJes prepared in Example 2. 

Fig, 3 js a gr^Biph whidrshows the rasu^ of the examinatson on ths saniples of Examples 1? and g1 by gsl parms- 

?o Fig; 4 js a grapii wiisch shows the fe:Suit of the exasnriirtatiof^ on ths sampb of Exsrr^ls 23 by g^l parmeafcton chf Or 
matogmphy. 

DEi^tLED eSSGRfPTSQM OF THE INVEfMT^ON 

The deproteins^ed natural rubber of the present in^/ention Is sybstantiially free f msrs any prcrfejns and charaicterbed 
in that proteins cDnta^nsdln a rawv rubber obtai^^ a rtaiurarrubber latex have been elsrnjnatsfd to a levslef a njiro- 

gsn content of less than D,G2 % 

It js g6n€jrslJy kxwwn that natorai mbbar is a mi^ftur© of high molacular weight oonpDnanfe of 1,0{)Q\CiC)0 Id 
2,500.000 in mo^€cu[ar w%m and low mbleeuiar wetght components srf10Q>OC)0 16200,1)00 t>er^n ft js assumed that 
w the low mG^iscuiar wetgiht eoF?p0nsr?|s are feauiid to each other vja abnormal groiips contained in the nature] 

foranched/ihus fofmshg t^^^ molecular weight Gonponants. When ar^ ammo acJd molecuie (5.0., a nltrDgen alom 0f 
an atomjc weigM of 14} is bmrvi to one molecule of a law ^rofecular weight ru^er of a mo^^cuiar weight of 10D>OOD 
wniqh has been seaming^y' formed by the inherent bbsynthesiSv th^ f^trogan cc«8rst becomesO.D14 %. !t is, there?or8c 
csonsidered that th^ niifog^en eonterri cbrrespofdi^^ to Ihls ^tKkirtt is not ^tobat^ but f em^ AasordlngJy. it fe 
25 undsrsteod that a natura} rubber from whjch proteins have been ai?m!nat sd to a of a nstrogen oonteni of 0^0 1 4 % 
has been comp^etaly deprotelnized Na^^aver, the moieaular WBjght cf f^atyjBl riifeber ss gerjeraSl^/ distribiited as. 
described above, so thatit is rsgardad that a naturar rubber irom whJDh proteins figve been diminatBCi to a l^v^ oi a 
nitrogm ponimt pi lBm than 0 p2 % has been ebmpletely ciepfotatnisad^^ 

The deproti^nized naturaf rubber of th^ p^esenE jnvaation is ateo ct^araaenaed In that protsms have been ^\lm- 
■m rraiec? to such a \Bve\ fhQt it doas not givB an absarptjon at 320D crri' ' ffv ti^s Mrared abacH^ptson spsclr^fti, yi^hhb is ohm- 
eotes-JStio to paSYp^ptid8s$vWhen rneasuj edln thelurrn at a mw rubber film 

As descnbad abov^, ths^ protesn contet;tt c^ a rsatural rubber csn be astsmaled on Ihgf bas*^ of its n 
HGwesv^r, studies oniha jr¥fmred absorption spectra Df dapr<>teinized and reljned rii3b 

ravea^ed that the protein cor^tent of a highly d eprotejnized natumi ruteej* estimated baaed on fe nitrogen c&ntani is not 
perfectly accurate. This because there are proteins binding to rtibi^er moteDu^as am:i thus arrsm acids or short ohain 
peptide moJeeiiles remain at the bincjmg part^ to r^bbar rnoiecu^es avsn t^e cpmplatic^n of the hydrdysts by ensy- 
m^^t: ragictipn. H^^^^ar, the aHet^te ac^^^ p«?tdns are paisaad exdi^ve^^b^^^ high mc^lacuJsr weight polypap- 

ikim and thus the amino adcfe and s^ort eham pep^da molaeulas ney^ar result m Bny prob^am r&laling to m\ argy. 

In order t> mora e^xaetfy oof^i?'ft> that proteins ha^e bean eliminated, is praferabia to ampioy an anafyijcal tach- 

40 mquB wisth the use of Infrared absorptior^ spectrtim which hm bean devsbped by the preaent mventdrs That to say 
thB presant inventors msaauf ad jnf rarad; absprot^pp ^BCtra pf nalaraf ri^ber ref ined at mriDiis isft^^is >ft^h the use of a 
Founar tm^afemi ififJBf ad spectrometer The re:Bijlts tius €^^nad were dlscisssad by corr^nng the Infrared abaorp- 
^ tbn spectra of peplidas repaned by Haufmnn at aL {as discbaed in Bigpolvmers. 26> 795}. Oonsaquer^tly, it has baen 
ciarified thai after eijnifnatin53 proteins, an^orption at 3280 crr\ ^ assign^ie to polypeptidas djsappears, though an 

4S absorption at^lSto 3320 cm'^ assignable to the group of >H-Hin short-cha^n p8p*?das ora^^ 

bar aioJeculas remains. AcGon:iingJy, the depml:etn52ed natural rutJber o! the present jrtvention natiirar ruS:^er which 
hasbe^ raljned pfafarab^y to $uoh a Im^i that the iWrarad abscsrption spec^urn of Itsfsl^ at 3280 

cm"v. 

Ho siiph a natural rubbar as the one agoot<ling to the prases pml:etrts have been almost comr 

ptetely eliminated, has been Hi^ena This deprotelm^ed ngSumi ni^ar, Is sufa$tart^lly f ree lfo?t^ any 

protain, nol only usetu! as a cot ' ^ferrmeasure t::; the allergic reastsons also espac?ted to bs lisabJe as a material tor 
providing highly refined produds yood quaia^s having oharactenstica different from cdmrnon nafejBrry^^ 
exartipJe, low water absoi^ptivsty, *^i^triGar p?x3pertias. Jow hysteresis loss^ colt^esa arid tmr^parent ap^atance) 
sutterlrig trom no lot^q^ot variation cha^Bcteristiq I0 natural matar iaJs 
55 in addftjon, naatral rubber t^^Kls to be hard^eddunng stom0e pef JO£i; (i,e., storage hardening), which makes rr^s- 
ticatjon for piastidzing neGeasary prior to the usa H: has been found Oi^, however, that a natural rubber Irbrr^ whk^ p^ 
teins have bean complatesy eiimjoeted v^^ou^d never undergo this phenomenor^. 

Accordlngl^yv the deprotelnised natufat rufe^er of the pre&ant invention ha$ a ^ow Moonay Viscosit/ and axceiler^t 
pfGK^assjrig charas^iarlsyqa By usmg tnis deprotainisred natufarrii:^^^^^ th^efore, a rubber csxr^sitibn t^ing a low 
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Mooney visc^os% a high strength and an improved te&r resistance can' bs-obtai?^ ad. in parti cuiar/th&deproteirife:zed^:n^^^^ 
umi rubber of the presant inv^ntsori has a iower Mooney wscodiy than a ma^ioatad rutoer to. which a loosening agent 
has been previOLfsiy :a<ddgd. Thus the dsprDteinlza^^ naiMra} rs^b^f ;0f Ihes: tDf Ssent invention resuif^s no rtias^scationv 
xwhjch IS highly adyantagebijs ffom th^ vmvwpomt 5f ths processing. 
5 An sckiitiana' d^sadvBfTtag© of .nsiliimt rubber resides m that H is cotored ar>d the csdloratson becoft^es- rnore Gonspic- 

uou^ wittr the sapse of toe, ^in^e jt corstains carotenosd whioh is a pOjysfte having an j soprani structural unit and a 
r:ttf*libe'^ 0f corijugat0d dOii3te bor^ls. Howevsr, the§e oaft>tenotd Impwr^ifes are eitfrsinateci dursng theprofi(g&^ lor r@(^uib~ 
inig proteins. Cp>nsequentiy\ a natufBl rubber Goni^parafole to s^tith^^ bt^ t':^^ tfansparient a^id sp^^ 
can b-s obtained. 

ThedepfoMnked nakirarr Libber of the pres^^^ can b& obtained by treating a ^atex vvstn a protease and a 

specific surfactant or a acsmbination of ?:pecjfic aurfsesants ar^d separating rubber perlides (the rubfc^er c^>rnponBnt) . 

Tha treatment of the iatesc wrth the protease and the surfeciant may be carT?ed out by adding protease arid tbe 
surJacfem^s) to the jatesc so as to oontBCt the protease and the siirfa€lant(^} wt^ rubbar particles icir a aufic^ant j^eriod 
oftsnr^a. 

IB The protease and the ^uffactant(5) may be added to the latex sintiiltaneously, cr tha proiaase may be added f^rst 
to th^ latex and ther> the surlaotarrt(s) may be added to the Mm mixture during or after the compse^on of the treatment 
of the iatex vvjth the pTGtease. Ait€^ the suf^Gkht(s) rnay be added f irsi to the iatex and then the protease ma:/ 

be added tc^e istex. Further, the surfactant(s) may be added at the ssparatbn step of the rubber para des Id carry out 
the treatmem wiih the sudactsnt and the separation SfcmuhaneDuaiy. Furthermore, in thB ca^e where the protease and 

:>o the surfe^GtarTt(e} Hf^ adci^d ssn-tutoieously; they may be msxed wsth each other in scf>/ance t& prepare a cojrposjljprT 
and the treEtmant of the salex rnay be Garhed out by adding the cDrrsposstid^. 

I ny^e treatment of the fetex witb the proteose and/or the eurfactarttfs) , the Istec rrsay be stirred m allowed to s$and 
wstfiG ut etirnng Wien the Jstex isetjrred^ stirr^ntg is carrieci In an extesitl^at the latex nc^ caisse fc^rnins or the enzy- 
matjc reaction of the protease is not prevented, 

the treatment of the latex v^fth the protease, the ierTOefature of the latex may be contrelied if necessary; in gen- 
eral, the t^fi^^^ture of the iatex ts contrqUed Is at tra*i^ § to SQ^Gvpf sterabJy at from SO to 60"^C, mcH-e preferably at the 
optimunfi tsmper^ture of t>e protease errpfeyed. Wh^ the ternperature js hi^er than 90^C,4lle prat^se teiids to be 
deacijvated quicki)^ v^iie y^an trjie ternpera^^ is les^than $^G, t^e^zymatk; reaction of tha prstsase h^dlty pto- 

30 The period of -Sme for the treatmerrt pf the latex with protease arid the sutlactant(s) Is not specsfbelly restricted 
ctr^i niay be determiTied depending on fa^o^ ln ti^e treatment eucb a^ ths corjlent of proteLns in th^ latex, #ie l^nd a 
the arnount of the protea&e> the kihd and the amours ot the surf actant(s). How^^eryit iS; preferred that the treatrnsntfe 
carded put for a panod d tmie of trorri eev^^l minutes to about one week Irom the addjljon of tbe protease. In tiis 
tnstarrceii -jf necessary, :^ie Ci>ri5piettan of depioimimng jBaetjon Is qoni med by satrt^sslng the Jete^c ^nd measuhng the 

ss prc^eir? eontsnt tn the iaf ex. 

After ^ aEfcxe-m^lioned treatment the aibber particles are eieparated from the latssc mix^iire scspsmSon 
step. 

Separa^on of the rubber partkles from the Max mixture may be carfjsd out in a Gonveri^ton^! separatir^g method 
known in. the art such as peritrjfugstJon, agp^agatjon and niernbrane permeation, in the aepairatipn step, synthase rub- 
40 ber par teses or a s^ynthetjc rubS^es ■ latax may be added to the latex rhixtura 

The separsfon step may be carried out for once or sex*eral times accojdmg to need. Further, the d€*prDte^?lL^sng 
process oomprismg the treatment witli th e proteaee and the sur|E€tan£(a) and tiie eeparat? on may be caq-ied put for sev - 
eraltirnas if nsceasary 

the protease ta be used in t^s preser^t ir^verstton Is Jioi pa'ticui^f ly r astricted. Fof examf;:^ e, alkaline pipteases are 
45 usabia tharatjr Mtbough prote^^^ in badteria/fiin§s or yeeeis may be used, ss pfeferabia to use those 

ahginatifig in bacteria. 

Jn the process for pfodudng the deprotemized naturaJ mbber according to the present invention, the proteaseis 
used in an amopnt of from to 20 % by waght, preferably from 0.001 to 10 % by weight based on the fubber 

Mbx. When the aniount d the added protease is srneiier than O OOQI % by weight, no satisfadory effect mn be 
5e? a?>hiev/ed , When more than 20 % by weight oi tha protease Is used, the e>ccessi¥e amount of the protease eievstes the 
pfoduct^on cost in this case Jitr^effmr^/ the activity of the enzyme js lowered. 

As the au rfaclarits to be issed t n the process for produdng the deproteN zed natural rubber aoaording to th e present 
inyentlpn , one cs^ thDse as given hereinafter may be em^oyed: 

ss ( ^ } a oorrsbinatson of one or more ot an ansonjc surfactant with one or more at a nonionlp surfactant: 

(2) or^e or more oian antonfc surfactant selected K^mthe^ W^^P consati^ng of s^lbrscaoid s^^ suitam suf- 
iaetants and phosphate ^utfactant^; and 

(3) one or JTiOire of a oii^iJbrEip sutfac^nt setected from the Qfoup 0on^^.jng ol pdyo>iy3L%ier!e ester sudactants^ 
ppjyhydrio a^cohdlfatty sdid est 
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polyoxy^Jkyiene ix^fyhydriG aJcohol ethar surfactants msy b^^ us^ asi me nonjonjc suHedants. 

As to me surfactant (1)> sxampies of the aniomc .sur faclanis-. iiKiude :c^?boxyJjc. acid surfaGtasits, syiteic add sur- 
factants. 5iUi1ate suffetctants and phDsphme surlaaiants. 
5 ExanipJes of th©; ssrboxyk^ msrracrtants indude fatty acid salts, pc^yvafer^ carJ>a5^>^ates, fosinates, dirnerfe acid 

saJte, pGlyirrs^inoapId sa^S snd^l^^^ dstrfeon atoms, Arnong these surfactants, car- 

boxy! ales hrrivjng from 10 to 20 mrbm atoms ars.prfeferabte -ih^r^lor; . SurlactamiS: having l^s than 6 carbon atoms- are 
rnsufficjerit in the disparsion^nd emulsiflgta^Qft pr^ wMe those msmg more than 30 cjarbor^ 

atoms are hardly dkperajble in water 
3f e Exanpie& oi th& abovi© -mentioned sulforiio add sui^ctaots incitid^ aiMbenz^ehesulfpnates> alky«si3i1bnats§; Bl^h 
naphthalten&siultenates, naphtb dfpherTyi ether stilfbnafes^ 

Examples of the sulfate surfaciants sndijde aikyf stifete sahs, polyGxyalkylene a^kyf su^f^te saits, pdyoxyaf kyjene 
aikyt phanyj i^mr sisltatss, tristyrensitsd phenGlsulfjite Bait ami polyo^^ salts. 

Exarrples of the phosphate sudactiints jnokide aJky! phosphate salts and pGJyo)^alky!enfe phosf:^ate ^aits. 
ts Examples of the sa^ts of these compounds incUide mets! salts :exaiirpie, Na. K, Ca, Zn ssits)- amimrija 
salts arid amine salts (for exarnpie. tnethanolamsne salt). 

As the nanjonic surfedams, polyoxyHlkyiene ether surfaqtar^/ poly o>«ys^jky^8ne aster su polyhydrio aloo- 

hpi fatty acrd ester aurkdtanEts.sygarfa^ est er surfamnts. end alkyi poi>^i)^sfeie surfactant may pretarabsy he 

35 Exarrp^es of the polyoxyalkylene ether JionionfC sudactarrts mclude polyoxya^kyfene aJkyi at^ar^; po?yoxyaJ^<y^S5ie 
aikyipheriyi ethers, polyoxyalkyiene polyoi arkyi ethafs, polyoxyajkylene stv^renated phenoi etheiB, polyoxyaikylene c^s- 
tyrsnm^4 p^ienoi ethers and poJyojcyafk-y tens trisiyrenated athQ?s Exami^les of the abdve-msntk)ned pc^j^isj^^ 
pplyhydric ateihois havinQ irom ^ ts IS as piopylai^^g giycoi. plycerol^: ^c^Sd. sucrose and pentaer- 

ythrtoi. 

SxampJes of the pofyoicyalkyiene estsr nonjonic surfectants indiide polyoxyalky^ene fetty ncid esters. 
ExarrpJes oi the pGiyhydrjq ateph^^ fatty add ^sler syrfactants inGludelatty B€*d esters ol poiyhydric aicdhoJs hay- 
ing tern 2 to 12 camon atoms and polyoi^sfaifeyime poJyhydnc akiohol ^ity adid esters, Speorflc axaftp^es ther^iof 
mclude sorblM fe^y aod sesterBi Sorbjtan tatty as^ asters, fatty acid monoglycendas, acid dig§y<seridas and poiyg- 
Jycsfal tally acKl esters^ Fyrthermdre/pdyalkylene dslde-addaGfe of these compounds (for eseampJe, polyoxya^ky^ena 
$0 sdrt?*tan fatty aosd asters, polyoxya^jene alycerol fatty aeid osiers) are also usay e therete 

Examples ot the sugariatty acid ester noniDOJp siidactants ?no^^ fatty add esters ot sucrose, jgtocose, maiibsBi 
if uc^ose arsd j:K5fysacdharsdes. Further more, polj^jJkyfe^^ d>dd^j adducts th^r^of are aJso u^sa^e. 

Exanples of the a^kyl poiyg^yodskie nontonte alkyl gjuGosjd^, alky? poJygjLiGQSjdes, polyoxy- 

aJkyiene alkyl gluGosfdes and po^yoxyalkylefie a^kyl potygiuaos^des as waP as tatty acid asters theraoi F^rtherrnorB, 
35 pplyalkylen e ox ids adduqts of ihm^ opmpouods are also usable erefor. 

E>jsmpias^ of #a ajkyi gmups tor bstarice, those having ir^m 4 to aO oafbon atotm. 

Examples of the poiyasyaJ^^Nfte groups there^ for instar^oe, those codtaining alkyian^ groups Ym^ng from 2 

to 4 carbon aloms. For exarr^la. ^thyJene oxida of afi addfiion irsoi e number of from 1 50 mo^e may be died thereof, 
Exaniplas of abD^f^a-mamioned iatty acids indud<e, for mstanca, stfaight-Ghain or br ancheci, saturatad or unsatuj-ated 
4p faity 3Gki^shavshgffor?i4tD30 aarbor^a 

In the jpr ocess W produdm the daproteir^ssad riaturai nMm^ according to the present inyamto; tha siMactarrfe of 
me ^ove-melttidf^ad (1 ) r^m. pral&rably be dssd \n a Mai amourrt from Q.00i 1o ^0 % by weght. more preferably 
"^oni 0.G1 to 10 % by wejQht, basad on the r 

As to the ab£we-ri[ientlooad suriac^nts {2), axarhples of the suifonic adid suffactaots include alkyjben?:ef)e^J- 
45 fbnates; alNyisiitonates, ai!<yinaphthaler?*^siiferiates» h^htfla^anesuSofiates artd d^phehyS astier suilonatea Examptes 
:6f Ihfe sulfate- surfactants include alkyi suitate saits, poiyoxyalky lane ali<yi suitate salts; polyoxyalkylene alkyipheriyf ©ther 
sulfates, tnstyrenatad phenol suslate sa^ts, drstyranatsd pbenofeulfate salts, at-o^efinsu^fate sa?ts, alMsiK^osnic ac^d buI- 
fete salts, pdyoxyalkylane tdstyrerjat^ phenol sulfete saits and polyoxya^kylene distyrer^atad phenol saffate salts- 
Examples of tbe phosphate surtactafTts mduds aikyrphasphate salts polyGs^lkylene phosphate salts. Aiiong 
50 therh, salts cl aliN^^lber^nssuJ^nic ailsyJ pt^osphales sulMes and poiyo?ey- 

alkyiene alky j phosphates are prefsrredv 

Examples of the salts of these corr^sbyridsii uiude meta! salts ffor ex^ir^^le, Na, K, Ca, Mg, In saksl ammomum 
s^s arKi ariijne sa^ts (for exampte, tnethanolarri 

Exanp^es of the aikyi grotips \n !hes^ surfaotants inolude, for iristarioe^ tht^se having fr^^ to 3CS oafbon atoms 
m' SxarnpJes of tba polyoxyalJ^fene groups thereliri include, lor instance, those corifeinjng alkyi ens groups having from 2 
to 4 carbon atoms. For example, ethylene oxid & of an addition msl e number of from i to SO rno^e may be ctted therefor. 

in the process fer produdng the deprotelnrzed naturat rubber according to the present bvamipn, the surfactants of 
the above-memSofiki (2) prefe^^ Lised si a totfe' armsurtf of from O.OSl to 20 % by weight, morei ji^eferabjy 
\rom D.OI to 10 % by wei-^, based oti the rutoer latex. 
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.As to the above- mentjqned' suffactsnts (3), axampies of the pc[yDxyai;kylen& ester sar^ctams include. p05;yQ)fy- 
alkysene^fatty acid esters. 

Ejcsifip^es .of t'^e.ipoiyhydrb a^haii Mty acid ester ncsiiionic: stwfe'ctants- include- tally add-dstdrs- of pdjjt^yckjc moo- 
hds fiaving from 2 to 12 c:arbGn atoms arid i>DJydxya?kyhsne pafyhydr&c aiCQhol fatty acki esters. Speof^ic acart^es 

■£ thereof jriQlude SDrbstO' 'fa^^y acsd es>ter^, soft^ftan fatty add esters, fstty acfd monog^ycerkiaa, "fetty acid d;i9Sycsr;dBs and 
porygtycero? • -add esters. Funnermofe, poiyatky^^ng ^tde-^dducts of Iheae . compounds {fer ex&nple,. poiyoxy- 
slkyJene sorbitan tatty BDJd e^^ pc>^/dxyaiky^e^ie §|ycero:i fatiiy add ©sters) are ated tisabKsi thereior. 

Ex^rrpJes of tne ^ugSLT felty acid ester n<2rtbnlc eUrfac?t^nts tndiid^ fatt>^ad(d ^a^ters erf suQrose> gJucose^ rnattc^e, 
tructbse and polysaceJiarid^ss, Fur Ih^r mof poJyElkyiene bxjde adducis the? eof ar^& also Ljsabls^- 

7p Exarrpfes of the alk):1 pofygfyc^oskie nonjonjc surfactants incfude alkyi glucosici^s, alky! poly9^UGC^^ci©s, poiyot/- 
a^kylens aikyj gbcosfdes and polyoxye^l^ne a^kyi poiygiuGQSJdes ajg weJ^ as fsttty acjd esters thereof. Fufthermorei 
polyaikylene oxide acsduct?? of these compbijnds are aJ^o usable theretdr. 

E3<Brrples orthe pQlyhydn^ alcohoj ether nonjon?c suf^ctants/ and pdJyd^tyi^th^^ aikyl ethers. 

Examples of the po^yhydric alcohiols Jrtciude polyds ha^^l^ig from 2 to 12 csrfoon atoms sudii as propyierse glycol ^lyc^ 

16 ero^ . sorbitol susross, pemaerythr^to! and sorNtan. 

Exan^ie© of the aikyi groups in these sLirfectants include; for instance, those having ton 4 to 30 Ocrbon atoms, 
cxarmles ofthe poJy^ therein Include, instance, those contasnirig alkytsnie §3rc3Ups Having Irom 2 

to 4 caffoCH^ sk>mE . For 655S^npi0, atjiylane oxide of an additsan mole number ctirdm 1 to 50 mole may be dted therefor, 
Exampses of tha above-menfeoried fatty acids induds, tor in^snce, straigl^t-chatn or branched , saturated or ur^salurated 
fatty acids having froni 4 to 30 catt^on^ t^^ 

in lha process for ptodudng the dsprptejrtized nattJraJ rubber according to the pfesent ifivantlon, the surfaotgrsts of 
the above-mentioned (3) may preferably be used m an arncunt of from 0,001 to 20 % by weight, more preferabij?' f rorn 
0.01 to 1 0 % by we?ght, bssed on th© rubber latex 

in tnestap of add^ng the enzyfrig; other additives may be used together. For exarrpie. phosphates such as dibasic 

2e potassjum phosphate, monobasic potassium phosphate and sodtum phosphat©: acetates suGh as pofessmm acetate 
and Sipdjum acetate: acids sych as sUfurki acid, aceljc acid, hydrochi^^^ acid, nitric acid, dtric acid and sucmic aojd 
and saS$r:t^ssre0f- ammonia; sediym h^drcscide; potassium hydro^sMe; sbdiurn carbonate; ar^d scdbm hydrq^sncar- 
bonate may be used as a pH controller. Furthermore, trie pmtease rtusy tse ue®0 together wfth oth^' enzymes siscJl as 
lipase, esterase^ annyiase. iaccase and ceis u?aae . 

so Furthermore, dispersing ^ents such as styrene/sulfof jfe aotd Gcpoiymef naphlttalenesuifofilc add^orrriasn con- 
4en^e^,;if0mnsMiteq acfdy pdycydic aromatjc sulforitc add copolynrs^s. Acrylic ^cici arKi male anhydride homDpoi- 
ymers atxi c?^Gjy?t5efs, feob copolymers and isobutyler^^nialeic anh^^^ copolymers may be 

used tog 5^thar. 

The jatex to be used as a starting matersa^ for producing ^je deproteinized natural rubber accsdrdjng to th^ present 

ss ifiventJon means a field JateK bbtajned f mm nait^rst 1 nibber tress. Eithsf & marketed ammMa^b^'eat^ latfex of a fr©sh 
geki latex rmy be used m the pjeserrt 

\t is generally known that haturai rubber is a mixture of high moieouiar weight eompGnents of 1,090 000 to 
2,500, DC^O \n motecular weight and ioxv nnolecu§ar weight aom^jonems of tOO,OQO to 200,000 tferem. It assumed triat 
the low moSecusar weight Gomponents are bound to each other via abJ>brma^ groups contained in the natural rubber ar^d 

45 branch^, thus forn^fig the high moleOiiar yi/aight comporients. 

Our suxijes have jwBaiadlhat the rub^ afiaid latex have a mo^gcular weight djstributJOJ^ #^o^ 

a resativdy Jarge peak asB^lgn^le to low weight components; that a marketed high-am morife iatex tes a mdscdar 
weight distfibuticn wherein a peak sssscinabie to tne 50^ molecular v^^elgnt part is reduced or 
i^tm Dontaina IMe gel com^nents and has a iovw grea^^ sfe^engih while the latter iateK contsins a la^ige amount o1 ge! 

4B con^nente and h^s a t^gri green s^ength; tt has beari further found ^af deprDtevriized natural rubbers, e^ch being 
a'nipst free Irom gel companent ard SLJbstantiaiy contains no prctesn, can be produced by the process for prodLjCing 
the deproteinized natural rubber according to presant snveniion, as discussed abo^^e, by ua^ng afield latex contain- 
ing a snia]i amount of ammonia and a marketed h^^h-ammortiE iatex, ihcygti trie difer^ierK;;^ between these deprqtein- 
i^ed nalufa! rubbers In the green st? ength ^nd moJequtar weight distribution remaif^ un<^afiged, which suggesfe tha^ 

50 pel corrpGnents n^ver partiCpate there??^. Bassd on the facts that ^e h igh-ammDnia laim has a molecular vi^ejght dis- 
trtbutsan showing a sma-^ peak due to the iovv^ molecular weight conponents and:lhat when amrr^onia is added to the 
fieid latex arid the mixture is agsd>j^e peakdue1o the JGw moleculaf ^<veiQht part is lost and the greep sstrength is simui - 
taneopsiy ^ewated, H is desriy ind^oat^ that ^mmonsa accelerates brnding and branctjin^ of rubber mdes^ 
though the mechanism therelor has nayer been ciar^^^^ so far, It is afso expected that a deproteini?3ed natufaLi rubber 
containing littie gd compcnents wou5d ha^e improved mechanEcal properties such as tear resistance. 

It is coFif lrmed that ammcn la canrxjt exert any effect to eievate the green strength unless is is added after thedepro- 
teiniztng, i.e.. refining st^. S higher an^onm concentration can gi^e the mora jmproved green strength. When the 
arnmonla concentra^on Is less thsin % by welghti no effect can be ad^ia^ed Sn practioe. The ^mmooia GonGentra^an 
is pr^erafoly at least 0.5 % weight, The ypper 1^ of the ammcnia cprscentratjon ii& not particulady restricted H?id it 
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tb be deiarniined bas^sS on ©cQpomjca^ factor]^, 
Aftw adding ammonm, the nmyf rubber iMe^ is ag^ siwply by a?iowf ng to stared. A lont^er standing period gives 
the mom improveicigreen strj^nggi. More par ticiitarly, the naferar rubbsf tetex m be «liowed to stcmd fer 5 io 30 days, 
when the agmg is to be performed at ^oom iBhiperatum. TIib tniprovrntenl fa the gr&m ^treirigth can be fyrt^ef prp- 
5 nioted by aging the na:tura[ rubber ilatex at an elsvtited t0mpsratLirs> 

Aft^r the wmplefron th^ na^raJ rubber i&tex r^&d io. iher^y. reduce the pmtdn cortt&ril Tha raf in- 
.jrtgmay bs? camod out b^the vHf50us methods far reducing the protein cor^ents as died abova. Among these mathods, 
pr^t^rabla exjimpies indod^ ccmpns^ng rediictng thij protem cor^efit via d^omposilion of pfotemswith 

tha use of pf ot^ss^^^$ or bact^na and anotr^er method cx^mpris^ng using surfectants such as soap^. It is niar§ preferable 
w. to simultaneously or succasi^lv^ly tr tfi^ r^^uml rubber Jaleoc wiiili a proteas© and surf^c^ r^mely< don© in 
th0 process for prddocrng the deprbtsinssssd natural rubber a^xsordlng io th^ Aftjer the completion of 

the ^reatmem, the iatex subjected to sej:^araf la thereby separate nibber parilcJiss (the rubbsr compor^snis) 

As wHi be descrfeed in the Mldwing 
of at least 1 yPa wNch fe^xlramejy jrr^pnsv 
.15 i4ame}y. the defirot^ini^ec^ natural f ubber having an eJsvated green slrer^th accdixJing to the present mventiorr 
e)<x:ellenlin pmcessk^schamct^ sheeting. varsDifs r^tbiding andihe ^ke B^cmp^^tommBr^o^ 

naiuras rubber. 

Dn the Dthe: hand, a nakirs^l rubber having a lowered green strength can be ob^air^^ by refining afield latex, i e., 
a Jatex 10 whiGh ammonia has not been added or whicb inas not underwer^t ^gsfig after add^iiars of amnidnia, to ih^rdby 

so radiJce ibe protain content of tie MmL Jo Imm grsan ^rsr^ of ihe nm^ml rubber efricjen^y, it Is preferable io im 
a field Mm ^tmh fror^ the rusoer trees. Wh^ srnmorm has been added lo the latex \n an amount of 0.2 % by w^jght 
or jess, the latex may be subjected to ref 5r;mg mMn about one month to cbtalr^ a naturar rubber having ^ lowers green 
strength since such a 3aw concentratjon cf ammonia hard^y cause teease i^ the green sitreogth of the naturs^ rubber. 
When amsronia has beer^ added to the tet^ m an ajft^oL^ of mere th^b 0.2 % by v*?el§ht> si i^^s$ra&^ to Bihjmt t^e 

i?5 iatex to refining as soon as possible. In particular, when ^monis js added to the latex In an amount of 0.5% by weight 
or more, it la de^^irablefe subject the latex to rsfinl^ 72 hours trom the sddltbn ammDnla Further, it Is prefer- 

able Id store the Jatex at room tefT^eratiire ar belDv^ because storage s! the latex al a high terrjperature may catae 
jndrease in the green strength oi ths resi:§tinQ natumLrubb^. The refinmg ii^ th^ Jsitex may b^ «?arried out in the same 
way as enpic3>'ed to obtajr* a nattfrai Rsbfesr haMfi^ en ei^vated ^reen strenstb 

■m. The depratein?zed naluraj rubber having a iow^f ed green atr^gth thu^ obtajned h^ a superior fluidity; so that It is 
^^celfent m pfocessing QterEctenslscs in sn inj^etian mokjing process or the 1ik§ as compared to oonventionai natural 
rubbers. 

The naturaJ rubber a^jcordshg to th^ pr^^snt jny^ent^on irom v^Hdh the pralsin have been eliminated at a high lem^ 
may bfe applied Ibr producits df v^arksus.f ields: such as eoitradeptive medlcai eqajpments, rubber threads, 

S03]d rubber products, sports^^^ 

The deprotesm^sd natural n^:ber aocardlng to the present jnveotson can be blended with other companente com- 
monly employed in Gonvantsonal rtM^er oofhpDsitfons and thus ijsed as a rubber corriposJ^on. 

Exampias such components to preparing a rubber composjt^dn malud^ Gon\^snl!onai s^rjthstic rubbers- vulcan- 
king agents br cro^^ffnkjng agents such as suto, orgamc^lfur ^3onpour^^ msdes: vui- 

40 canizing accelerator?^ such as aidehyd&famlne&. dsthsDcarbamate^, guanidmes, thla^as and fhmrarns: vulcanizing 
aoceiaration aids such as metal oxides and fatty aetda: W^diis aging inhibitors; rejofofdng aga^ as carbDn b^ask 
and white oarbon; ilers: tack; d@s?@fopefs: plasfefea^ sdflsnar^: ODlorams: arsd Jubhcants. These conipQne??ts can be 
l^ehded at the (^timum raljo for each rubber product In a canvantbnal manner. 

To f urth&r illustrate the present inventjon In greater detail, im kMamng Exa? npi will be gl v§n , 

45 

A^kalase 2 0 M (15 AFU) (manufactured by Novo Nordisk Bondustry) was used as aprolaase and a nalumi riib- 
ber iatesK of a solid conleni of 60.2 % (manufactured by SoGtek Sendir^an Berhad,JVIa^^e^^^ vvas used as a naJufal rub- 
50 ber rate^, 

15 ml of the natural mbbBr latex was dsiuted v^ilh 200 ml of distilled wafer and stabilised with 0 i2% of sodjum 
f^phthenata. Then it was adjusted to pH 9.2 by^ adding sodium dihydrogen phosphata 0;7a g of A!kalase 2.0 M >mB 
dispersed in I D ml of #stil iad water and then added to the ab^ natuml rubber latex. After adiusli^g 

the pH value to ^.2 again, the latex ma malntaSned at 37^C lor 24 hours. Mar the Gompiation ol the enz^^Mje traaf 
55 men?, a nonjohjc s^jdaetam. Tnton 1 00 (manufectared by tc^o Ctifimseai Indust^ Go. . Ud.) waa att^ed to th^ latex at 
a conoerJtr^pn Of 1 %, teitowed b^ cantrlfuglr^ the latex at 1 1,0D0 rpmfer 30 mjnutes. The aresmy 1f action thus formed 
was dl^ersed agam in 200 mi of dMilled water containing 1 % of Triton X-1 OQ and then c^tr If uged again. This proce- 
dure, Le,, the proceduf a comprising oentrltugatson and di^erslng o? the creamy fraoElon mo di^&tHied water, 
repeated thrice. Mext> caicium chiorfde vi?as added to the dfepafsion of the cream to thereby separate a solid rubber. 



solid rifcbsr thus. separated: was dnec^.in vacuo and extracted with acetone for 16 haurs- Subseque^ty, it was^ 
dissolved in toiusna at a concentration . c^^ 1 % sad then cantntug^ st Tl.OOC rpm br^C' .mimtes. Tfw trarisparent rub- 
bisr' solution thus formeci was separated, and predpHatsd from an (excess vaJume of m.ethanpL Tbs solid ri^sr thus 
obtsiined was dried jn ^/acuo at room temperature: 

COM PAR.CrfV E EXAMPLE 1 

A natiifBi rL!bb;er:Jatex..was d:jiuled tS-feld wiih idistslled^^^w^^ 1 of Iriton X-IOG. Thte di^uteci 

latex was c^sntr jlbg^d at 1 1 /DCSO tpm for 30 minutes. Th& csreaniy f r^diori thus torni^sd was dii^rsed agairj m the sams 
smount of dstiHsd vwater containrng 1 % of Triton X-tOO and centrsfuged again. This procedure was rep^t$d thrjee, 
lT>©n cateium chSarMe was added to th>e disp^sjon the cmarn thus obtained to therafc^y se^pafHta a sdjd rubbsr. The 
soUd rubber thus sspsj ated ^-as tr^t^d^j^ sam^ manner tha one described in Example 1. 

IS 

A naturas rubber Me>( was dtbied S-ioid^ v^^ 1 %.of formic acid was added tnereio to^ereby 

separate a saiid rii^ef. the solid fuiibef inus separated vyas treated in ths same manner one descirlb^ jn 

Sxanpte 1 . 

The nitrD^en contents of th^sa soJid rubbers were ana^y:Eed by the HBM test rriethod (Rubber Research Institute 
20 of Malaysia (IQ'^S), 'SMR Bulletin Mo. 7'). Beoajding infrared absorp^ afiim of each sdtd rubber was forrited 

on a KBr di and tNs abso5feance was deter mtned with a Fourier transtormat^on infrared sp^rQmeter JASCO S3GG . 

Table 1 shows the results of ths analysis. The nHr-ogeh content of the sarnpla c^ 
As Rg, 1 daariy shows, the infrared absqrpfeon sp^rum of l^iis sampte aHovvs an absorption at ^320 cm'^ assignable 
to short-chain peptides oranilno adds but^n^^ absorptbn 3280 cm'"' assignable to higii molecidar weight po^yp^tides 

Although th^ sampie m GoniparaiiiyB Exampie^v^ to a substantialjy high l^ei, Jt CKjnIalned 0.04 % of nft^^^ 

gm^ At this JevsL the absorpik? 32SQ cm"^ s^sjgnable to polypep^d^^ stHI rart^im In acfcJitson to^ t 
to snof ^dhalTT peptitias or amino acids. Ailhoiigh the pixstejh level of the sample ot Corr^aratJxm Example 2 was lowered 
by thel^eatmem cJOfnpafSd t^ and showed an eKlrem&Sy intense abscrp- 

30 tioh due to poiypepttdfe 



36. 


(Result Of tihe^riai¥SJS an nttrogen content ar^i infrared absorption spec- 
trurr^ of deprote^nti^ed nal^^ 




Sample 


Nitrogen content (%} 


!R sp8€ij"um (crh"'' 




Example 1 


ieosihanOOl 


332:0 




Cpmparativa Example 1 




331 a. 3280 




Comparative Examji^ 2 


OAS 


32BP 



4B 

M a natural rdobe^ iatex. a tnarketed latex of high-ammcinja type (m^trfaetpred by Gutfina, Mal^^aj was used. 
The soM rutoer corrtent of the iatex was 82. 0 
5c The aboye^-m^ntioned natural rubber latex was d!ifted with a 0.1^ % aqueous soIo^ot^^^ sodbm naphthenate in 
such a manner as to givB a solid mbber oontent of 10 % by weight. Then the iatax was adjusted 1c pH 9.2 by sddino 
sodjum dihydrogen phospbme and A5kalase2.0 M was added at a ratjo of 0 87 g per 10 g of rubber camponents. After 
ad^ostmg to pH 9.2 again, the ^atex was majnta^ned at 37^G for 24 hours, 

^%fter the connpjsitjon of tha en^^matic ^eatmeht, a 1 % aqueous soJut^ on oi Tri ton X-^l p Q vwb^ added^ t^ the s at ex to 
S5 the?aby adfusl th^ rubber boncenti^jon to 8 toJIowed by cshtritugi ng bX- 1 1 .000 rpm for 30 rpjnutes The creamy trac^ 
tion thus farriied was dispersed in a t % ac?ufeous soiMOh of Iritori X-iO rubber concsntration was adjusted 

tD about 8 % iD^^owed by oentritugin^ agajn. The centrif ligation was repeated once more and the cream thus obtajned 
was dispersed sn dissiJIed watar. Ttea deproteiN^ed fgbber^^l^^ a soM rybber corttsnt of 60 % was cstbtstosd. 
The rVjt'-ocien crohteot of a raw rabbsr dbtamed f rorn thia iat^ wsis t*-O0^ th« infrared absorption spectrum 
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thereoi an absorption vvs^is observed at cm'"' biit ncnei was <:^>s£jrviS^^ 

A ravtf . rubbi&r .te&t shesfW^- prepared by casiing 36 g o! th« Intex omo a glass piste (18 cot x 12 cm) and dd^^l isy 
aJlawpng to stand at room temperature. Then it was peeied oft fron-s the gla^ p^ate and the suriace contaGtjng wsth the. 
gias^ pMe was drjed o^^er day. SvJbsequenMy, k wm dned In vacuo to thareb>^ give a test sampte. 

A wtet^nixed rubber test sh^^ whs pr^par^ by adjiisjing lh« soiid rubber cofitam Qf the latexlo 50 % Mendmgthe 
compcnsfts as list^ thB Mlmlrg Tab^e 2, aiidwing the sifct^ined coJti$;jo^i^^^ to stand fer 48 jisurs and ih^ri ireatirsg 
it lrs iha samomanner as ^0 one d^cribsd abofve. After vuiGansi^isig h^at^n;g1n an ovsn at 1O0'*C to 30 mintfte^i. a 
test sarn^ie was Dbl^ 



w 



2S 





Component | Content (pan by wei^-^ 

... ... ...... -. ^ , -- . - . . i. 




Dry basis 




IMQX (soiid content: 30 %) 






MilK casein (10 % aqueous soltitioil) . 


OA 


1 






5 


ZnO 


1 


\ 


Sulfur 


1 


: 


Zinc dfcutyi dilhiQcafbafiBts 


OS 


■ 


BoM 0Dnt8nt(%) 


(100) 


49-8 



*r Dispersion- 1 :^ a dispeisio?! com&sr}jr?g 2p % by ws^Fght ot 2<iO 20 % 
by ^mgU al mm ari^ iO %;bv iwekjm d zinc diiiutyi dithioc^mafnai^. 



Regarding iha ?neejhanicai stj sngths of the obtained raw rubber sheet s?^d vulcanis^^ed rubber sheet, the tensile 
stf^n^?i, eiongatton at braak: and^ were measured by using a JiS >lo. 4 dumbbell at a test ^^^s^^^^ of SOO 

mm/min. The r©su^ts a?^ as i^pJiows. ^R^ 

(1 ) Raw rubber sheet 



tsnsife strength: 
500 % moduSss: 



i ;i SO % (1160) 



-^5 Tensile Strength: 
^tangation at preaK: 

Tesar strength; 



23.7 MPb (24.3j 

2,66 y Pa #.63) 
10l6 kl^fe ^,S) 



5G 



6'5 



The raw rp^fber was exceJienl ir? tmnspsmnt and cojoriess appesmriOe. Furthsr, it had ttiwdv^ed water iabscrp- 
tlyiiy of QM7 % {cofKparHtJvs sample: 6,74 %) and a liigh slectricannsulaljdn proparty (surface r^^^tance: 6.6 x 10^^ ii 
(a^mpam^vB sarrple: 2.7 x 10^^^ O}, volume resrstancs: 6 9 )^ 10^^ Q. * m (co^iiparaiivs sample: 2 0 x 1 0 a * m)) . 

Rq. 2 shows the viscoelastidty spectra of the vuioanized sampias in thJS Example. Although l^^e tan 6 peaks da mt 
(Mm tom mch oth^r in loomm md sise, the tan S of th^ sample of the Exanpi^ obviously lowered within a 
tsmp^sture range of -EO^C or abo'^e, which ir^cficates th^ this sample \b a materiaj suffering from littie energy lass 
with??i the pmetjqaJiy usafc^e range. Furtbet Tabi^ 3 shows the rasuJis of a ^omga terciedng aciieJemtf6n t@$t on rm* 
rubbers, 

A test sample t>r V^}^oe% piastyiy trni wBs pr&p^B^by tammmng two rubber sarnpte fIJrns anci staftsping; 
with at speqjal pufpDse starr^rjg urst. Then the WaHace^^ plastsoity was measured u commiksnBi meihod ami 



■ ip. 



Subsequentjy,. Ihe sampiie was i;atrodu:c^ Into a container cositaini-ng a 4A moiscuiar sieve an<i. allowed m -stod at 
eO'^G fer 24 hours, follows^ by measurtng tJ-je piasticity. llle diflersnce i^etwee?^ ti^^^^ smploypd as the 

guide to tha stqmgiE har^d^e^^^ 



^: Result of storages hardening acc&serafon test on deprotemi^ed r^gtura? fiibbe^r) 



1 sample 




Plasticity after Heatinq 

in 








57 


m 


3 


1 Cpir^arEtive E::W 




56 

— ^ — 


m 


37 



75. 



1S$ 



T^le 3 indit^es fiat the sarripje of the Exsmpls scarm^y uncJerwentHardening. 
EXAMPLE S 8 TP 8 

A high-ammon ja natiimf rubbef Isisix wss diiyied so as to gjvs a rubber content of 30 % and adj usted to pH 9 mti 
H3FO4 Then 1 %, t^rms of the efecjtive QC>irrf>ofien^^^ sach corr^>as;i5OTl0r irea^^^^^ Ihe latex as listed in tsbie 4 
wm added thereto. After ailoyym^ to siand st 30"C for 24 hours, fiie I s^iex centrjf uged at 1 ZMO mm for 30 ?^sntftas 
The upper creamy layer tJlus separate out was collected aiid djspersed agam in the same amoijnt of water, Whsn the 
cantrifuga^ion was repaatsd tw^ce or thirice, the creamy Isyef was washed with a 1 % solution of suriactams (free from 
any proteasei after tha cofTipletiQn of the iim^^^^ then centrituged at 13,000 fpm lor 30 rnlnutas, fbllowad 

by repeating t>e same prwedure as ihe me ci^scnbed abwsj. t:e-, the p-^edyf^ TOmprfeihg cmtrjihjgatson and wash- 
ing of tha creamy lay^er w?th the 1% soliition df the surfactants. Then it was poured into rriethanol GDnMin^ng a email 
amount of GeCS^ to thereby precptate the rubber whioh was than dhed under reduced pfessura overnsght. Next, the 
nitrogen Gpntent was deternimed by the Kj^y shE method ahd r^fmed fe as the content of the rermining prptelna Tha 
preQJSjon of the measurement was ± SvQOO l %. 



40 



4$ 



30 



S5 
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TABLE 4 









Amount (part by 






ASkafjfie protease (11. tAPU) 


2 






Sexlium laurate 


60 






PGlyax>^lhyiene (10 jr^sej octyipte ether (Emuigen 81 0"'') 


38 


Example 4 


Afkafca protease (I t J M=^U^^ 


Z 






Sodium dod^ytoenxenesuifbfiat^f^J&Qpeiec 


60 








m 


is 


Sxampie S 




2 






Po^yDxysthy;B?>e (3 mole) iauryl suf^ats {Emal 


60 






Pqlyoxyethylene (10 mde) oleyi ethar {Emanon 4110*^) 


3B 




Exampia 6 


A^ka^ine otsase (11 .1 AP U) 






Sodium Iserate 


4$ 








53 




ExampI©? 


pFOEte^ss^ (Bacm^s sp.) {3:0 APU) 


2 








20 








as 






Sucrose paimitate 


53 




Example B 


\ Alkalina pfotease fn. 1 APU) 


2 








m 






1 PQ^yO)«y8^hy?enfi {9 mole) nonyl prier^yl etha- ( EmuJgsn 909*^) 


45 



Noses; 

35 *t: Flirts by w^jj^m are of th«5 ^pscifi^arszyrrss or Si^rfeaar"ii. 

"^2 A rracia r?time a product rnajiuiac^red bj? Kao GorporaiJoiriE vMch mriimm ii^m^m;^s^ 



40 

The prQaedi^^res Df the above Examples 3 to 8 were rep^at^^capt that the congas ?Bon iar tmating the Jat^ as 
Hsied in laole S we?e empJoysd. Thus the contants IM rmrnnir^pfcMm werB c^m^ 

45 



$0 



55 



TABLES 







1 ^Titfunt (part by 












1 


Comparative Excirtlpi© 4 




1 

i .<£. 




PojyQxx^ethyiem (3 mde) nanyiphenyJ ether (Emy^geri 


1 9S 
1 


CompsjoSsiivB .Example S 


Aiikaiine protease (1 1.1 APU); 


1 




ioH-%>tahang^d water 


] 




ix^lyqxyfitbyleria (10 fTKsle^ o<%iphenyi ether {Emulgen 


1 100 



Notes; 



P.S Table S summmzBs the treating conditions and test results, in Table 6, the ©xpressjon 'tiistritad wster means mfe 
fiitfogen ^^ntant 0 a blank^se whefe th^ iat^ waslrmted expJiisiveiy wJth di^^lled water. ?n the case of Exarrpie 4, 
tfis nrtrogen cont eht^ of the samj^sis canirSijgeei mdt wash^ and twee ar @ givm 



TABLE B 







Treating concsnlmtjfi^n 


Number c?? Gentrifugation 
anci was^irig (times) 








10 


1 


ODtl 




Exarnpie4 


1.0 


i: 


0,012 






10 


2 


0,008 








2 


GsOO^ 


40 




ro 


2 


0.008 




1.0 


1 








10 


1 


0-014 




Gomparative Example 3 


10 


t 


0:040 : 






to 




0,043 




Gornp^miive Exkmpfe 5 


1.0 


3 


0,060 




CQnparatJve Example 6 


1.G 


3 


0.054 


so 


Pi!&ijfiJS3 water 




:-3 





As Table 6 shows, proteins q^n be e^ffcjentiy and easily eitminated torn natural n^tiber by tres^^ natiimi mt^ei 
i^im mth ih^ d^roieiniz ing process of the present inventm. 

EXAMFL HS9T012 

A hjgh-amrnqnsa latex of natural rubber was dikitsd so as to give a fU>ber contsn! at 3D % and adjustea to pH 9 
with H3f^G54. theri t m tenm of tJia eifec^Fve of &ach composition fer treating t^^ 



13 
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7 wcs added iheretci. After a:iDWEfii^ lp stand at 3D^G for 24 tor?s> l#6i>c was cenlrifuged at IS.OOD fpm for 30 min- 
utes. The upper creamy layer thus separstsd out was coii^c:^^ and dispersed agarrt in the same amount of water Wrmn 
thB c^mnijgmkm w^ t^^ or thrice vt^^ creamy 1?iyer was vwashed wilh a 1 % 55c>MJori of surfectsnts (free 

from any prataase) aftar th^ Gompl^ion of fhef^rsroentntiigaibn and ths^n oentnfug3<i al 13,000 rpm for 30 mmules. 
3- fDllpwad WfQpm\^r)g the samfe p?x>cadir e the MB described abm^, \s. < ii'm f jrocadu? e CDrnprisins centrifugHtjon 
and washing q>f the arean iy ^aysr y&th th^ t % solution ih^ simactsnts. Tnoii it was poursd i^^i€> m^thaxss containina 
a s^rsaH amount pf CaCi^-.to: ^ler^by pr^pfete the rubber which wm then doed under rsduc^ pr^ssiisr^. ovemighl. 
UbkI thfe nKrOQSin cprttsnt^w^^ rafsrrad to as the contsri! of tha rem^jning pro- 

tetn^ The piBCJstorrof t*^^^ %, , 

I a 



TASLE 7 







Amount (part by ^ 




Alkaline prote^s^^ (i 1 1 AP U) 


, 1 




Sa:Jiurn pDiyoxysthyiene (4) m?tyJph^yt ether sulfate (Emal NG*^} 




ExanpJ^^ 10 


Alkaline proteQse (1 1J APU) 


^ 1 




Sodium dodeGybenzenesullonMe (Isieopai^^c 






i Alkaline protease (1 1 1 AP U) 






Pol^aKyethyiene {3 mole) laury? sii^feta {^fT?a] 20G*^) 


98 




Proteose (BacSbs sp ) {3,0 APli) 


2 




Sodiurrt laurylphpsphale 


98 



*2: Aimde i^amsofai^fodisctin^Lstaci^j^^ 



COr^mROT^VE EXAMPLES 7 TO 10 

THe pfDceduras of the abpvs Examples 9 12 were Treated ejicapt t^ for treating ih^^ ia^ax as 

Jt^ted in Tabfe 8 vy&ra ©mpioy&ci, Thyg ocffitsn^ of e rem^snSr^ proteins wes a d^armin^d. 



40 




TABLES 










Amount (ptirt by 




Conparatrv© Exarr^pfe 7 


A^kaltt^^ protesise {11/1 ApU) 


2 






Sodium tmfrata 


SS 




Corsiparative Ex^pife 8 


Protease (SaaHus Bp.) (3,0 APU) 

FolyDxyeth^ene (3 moie) npnylp^any! ieih^r {Emuigen 


2 
98 


SO 


Comparsiivs Exampis 9 


Sodium Jaurate 


100 




Comparative Ekannpile W 

•• 


l^lycDc^etJiylB^e t^^ ^olej octyipj^envi ^ther {Emulgen 

■• ' ■ < 

^^^-.^.w^iw^,.,^ . 


100 


•55 








"^■J : Parts by wajgfit are of It3;s 


spedf40d artsyn>0 or 





*2: A trade f^arn^ of a produet manu^ctuf sd by Kao Cof pof gJion w\imh <5omairiS th§ ^psfed s^jflactat^t 



14 



T^ie S summarises th^ treating conciitions and t^s^t results.. In.lable 9, tha^saipres^^^ ''disti^ted^wiaser' means th©. 
httfpgen CDntsnt of a biank case where the I ales: was treated exciuswesy w^tn distj^ied::wsti^^^ jn.ih^.case of ExampJa 10, 
the:nftfD9en.G:pntents cf the'sarnpies centrifugad am^v^ onae.and twipe are gjv'en. 





(%) 


NsJrnbsr of GS^.nlTifitQ3tix5n ■ 
and washing (tlrrises) 




I Examples 


T.D 


t 


0.012 1 




1.0 


1 


0013 


Bxsmpje 1 0 


1.0 


2 






1.0 


■'^ 




Example 12 




2 


D.G08 


C^mparatiya Example ? 


i.o 


1 


0.648 






i 




Compaf atjve Example B 


1.0 


s 




Gomparative Example 10 




3 


0.054 






3 


aO90 



As labi e 9 shows, protems can be ettsciemiy asp easily eliminated from nsiur^i rubber by treating a r^aturaJ rubber 
Mbx tie deprotejnizaig process of the present Inyentfon, 

gX^J^IS TO J^T 

A high-ammonia iM^ o! natural rubber wa$ dtlyt8<^: $o ^ to giv;e aTut>b>^ ?son4ent of 30 % stnd adjusted to pH 9 
with H3PO4. Then 1 %hy weight/ in ten-ns of aac*i compDSftion fortreaim^ the lat^x as 

listed in Tab? 8 10 whb added thereto- After alb^^^irsg to stand at SO*G for 24 hours, the Mex was cenlrstuQed at 13,000 
rpm fer 3C r^sm^ies. The i^per crean^^ 1^ out was oo^lec^ed and dispersed again b thB sajne amount 

of^Btsr; When centnfugation was tBsiseatad t^^^^ creamy kiyer was washed with a 1 % sQlytiQn >3f sijr- 

factan^s (free Irom any protmse) sftsr the oompisiion of the first centnlugciJiiQn andlhari centrjiuged at 1 3,000 rpm for 
3G miriutas, ioHov^ed by repeating the sarn a procedure as the csne described abovs^ i.e., the pfocedurs cornprising cen - 
trifugation and vwashing of ih^ eras rr-y lay^r with the 1 % soiiitbn o! the surfactarits Then it was poured jnto methanos 
cdntainsng g srr^JJ ansount cjf GsOg io th9r€.^5>^pmc^p3tate the riM^^er wfjioh was then dried under reduced pressure 
overntght, ^ieset. iSie nitrogen content was delBrmmfsd by tlia Kjeidahl meihod arsd r^fwed I0 as the contefTt of the 
rermtnins prcftejns, THe precision of the measurenienl was ± O QpD 1 



SP 0 SOS 













Example 13 


AlkaSjne protease (111 APU> 








PoJyoxysthylene (10 moie) oleyl ©star {Smancn 41 10 ''^) 


98 


to 


Example 14 


/^kalfo^ prc^ass (1 1 . 1 APU) 


2 




FDiyoxyethyiene {20 mclej ^rbifen oJeyl ester (BhapdoJ Tw mzo*^) 


9S 






Protease (BadlJua sp ) (3,0 APU) 












15- 


: Es<smi:;^e is 


Pfot^^e {Bacillus sp,H3,0 APU) 


a 








98 






• Pratease CBadSus spO •!S.C) APU} 


2 






PD^y0xye^hy^ ene (10 mo! s) oieyl e^r (Em^npn 41 1 Q ^ 


43 








55 



* 1 ; Pcjfis by weigNl qI the specified ^rjiryme and ^uiiactanls: 

*2i A trade siamsi or a prodijcs jYiarsute^^md by Km QjsrporatJon whjch comaiins ttie speesfied sisrteiai^. 



<X)MP ARA;rs VE EXAMP LES 11 TP t3 

The prtxjc3dures of the above Exaai^iles 13 to 1 7 worn repeated sxcept tha^i the composHsqn ibr tr^ting th&^^l^^^ 
SIS fisted in Tab^a 1 1 w«re&mployedvThu& ih^^ c^^ 







TABLE 11 










Amounl (part by 




Cot-n^am^vfe Example 1 1 


AJkalinaprotaasa {11.1 APU) 


2 






Sodium Iaumt0 


m 






pQlVoxyeth^f^^e (3 mole) nanylphehoj 6ther fEmylgen 


z 

98 


^5 




Polyoxyethylene (1 C mofe) octylphenyJ either (Emulgen 


100 



Ptjrts by weight aje pi the spec^ted erisjrsTJe or syrSaiS^^ 



labia 12 summarizes ttie treating conditions and test resiiMs, in Ikpie 12; the ©qDieMcHi "s^stillad water" means 
the nrtrc^en contsnl of a Umk case where the Jatex was treated exdusjve^y wslh dislJjJsci water; \n the case sf Exanpie 
^5 14, nitrogen contents of tiia san^les centf v^gki wasti©^^ once artd twice btb given. 



16 



S0 







1S3 A2 






TASL 


S;12 




\ 


Trsatjng coaaenlratjon: 


Numbsr of ce^rvtrjfugati-on 




\ 


m 


1 and washsng (times). 




Bxample 13 


1,G 




. . . . ■■■ . . . ■ .. ■ ■ ■ — ■■— ■■ — — w| 

o.Dia 1 




1.0 


I ^ 


GDIS 1 


Example 14 


1.0 


i -2 


omB 


; Exarrpia 16 


1,0 


1 2 


Q.D09 




1.0 


1 


0.006 


Exarnpie 1? . 


1.0 


i 1 


Q,016 


Gomparstive E>campJ€ 1 T 


10 


I 1 


0,048 


Gonparati ve Sxanpi a 12 


10 


s 2 


0,043 




10 


1 


0.OS4 











As lable 12 shows, proteins can be efficiently and easiJy eliminaiedlfGrn naturalrubber by tre^^^ nattiral riMs^sr 
latex with the depro^einutrig pnooess <5f the prasant inventtoHv 

15D0 g of a marketed hrgh-ammoniS natural rubber latex (rubber content: BO %| was diititsd &y adding 1500 g oi 
pure water. Then 0.6 g ol a protease and 30 9 of m mimic surtaGtant/ndnsonlG su-laotant mtxSure Were added thereto 
^i* ar^ pmt^rns v^i^rs decomp for 24 hdurs. Sut3se«iuent^y/th3S fetex was^c oDnsen- 

traie the i:ubber GO?Tponents which was theii atr<lr?sd;th^us g^s^ing a solk^ rubber. The tota^ nitrogen content in this soiki 
rubber deter^rnined by the K^eldshl method v^s 0:010 %. Th5s rubber was djssohfeid^fc^^ 

measured by the transrriii^ion methc^ tiB use erf a Fburter transferm mfrared sp0Gtro5TiM^r (rna^) Pm- 
kifvElmer). M s resbt, no absorption was pbsejyed at B2B0 cm^\ evsn though t^i^ dhart was NgNy enlargied. The 
36 Mbon^ yis^^^ity^^^;?S^^4) Opm^D^iiJOrt: 



Gomponent 


^ount ft:>ssrt by weight) 




too 




SO 


Zinc white 


3 


Stearic sc?d 


■3 


Anti-agmg agent 


2 




1,5 


1 Vuicanizalibn a<3C©ierator 





5f? 

By ystng the abqve-mentlDrsed oeprot^p^^ the CDmposltiGn as specif sed above knegdedi s 

Banbyry rnixen During the starting one rniftuter tfe rubber aione was^^k^ Then the componertts ol lrom Ca^^ 
to the anti-aging agent given in the above tjst were added, followed by kneading for 3 minutes. After weighing the 
as ob^ned ait:^er caaipositjon, ^u\M and the viiieanizstion accel eratof were added ther^o ari a roll AlthQiigb 1 230 g of 
the £CBT>porients ware^ded in total, #te kneaded botrjpQSstion eiiffsred fram wet#>t Joss of only than 2 g. 

Table 14 shows the resuit of tba me^ur^em or the v^soosity ot this unv^uloariEzed rubber opmposttfon determined 
with the use of a Mooney x^iseomaters The determnafen was pefforrned at 1 30*C, 

tU^ rytii^er press-yuicanis^ at 14G''C Ibr 20 i-ninutss. Tiibie 15 shows the physlcoohernitjal properties of the 
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%m Qtetained product balof e and after aging at 100*^0 for 4B hdyfS:- The pj^icochemjc^J pr^spertiBS w^fe meassjrad in 

The pfocedum of Exatitssts 18 repeated except tl'^at a dried higK>amnK>nk^n^^^^ laiex used as a 

•rubber. This riibber showed^ Isfge sbsorptEon at 3280 cm"""* and had a MoenBy vsscot^sty (ML-.;.^ (13.0^0)) of 104.S...'Th8- 
weight loss due to kneading of iha same amount of Ibe rubber as the ane d&ser ibedin E>£ampl© ta was about 10 g, 

CGMP4B/ajVE EXAMPLE 1:S 

The pmGedur& Df Sample IS was repeated except that a pale creps^ waft used a rubber T^iis rubber showed a 
large absorptian at 3280 <:m^^ and had a !v1ooney viscosity P L^^4-{13£3 '^C)} oiaS j/Thewesght Joss due lo kne^^^ 
the sajlie aslloDnt of ihe rubb&f as the one described h B^arrpl^ IS was ^bout 10 

The pmcBdum <^ BxBmpl$. IS was repeated exaepf th^ a stancferd Mayala rubber of constant viscosity (SMR- 
€V) WBs used m B ri^bber: Tbts rubber showed a large absarp^ al 3S88 and had a UoonB^ vfecd^ty (*^L^.^4 
£^ (13D^CJ} 0f 56.3 Tha^eight1os& due to k^e^ding of s^ea^ rubber a$:th0 one d^ribed ih Sxampfa 

tawasabout 10 

5is The procedure Of Examp^fe IS was repeated except that a robber, whjch had been prepared by add^og a ioosenrig 
c^gef^t to riibbar BSS No. 3 and masticating \n advance, was u$^ed as a rubber. Thiis fubbershcsw^ a lar^e absorptton 
at 3260 onf'^ and had a Moooey visGDsity CML-c^.^ (130^ G)) of TT^ w^igm loss due to knaadin^ ol m^, sameammfrtt 
of the fupbar as Ibec^ne d^^rlbed in Exarnpla IB vms ato4 3 

mSLE 13 



CPt}5^sicoeheml<>al pr bp^rties of raw rubber) 




ExampJe IS 

" " 


Comp^ratfve Exanpfe 








15 


16 






: ~ ' 

0.010 


0,3Q 


0,46 


\ O AS 


DM 


1 lyioort^y vfgcossty (Mi^^4C130**Q 




104.8 


as.7 




59.2 



TABLE 14 







Compsrsdsvs bxaitpJe 
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1 Moon^ viscosity (ML^^ {130°(S)) 

j™^. — ....... . ^„„p ^ 


Sis 


65.7 


61.0 


60:2 


m3 


1 Sc03t<h time: 












Tg, (niin.)^ 


16 2 


14.7 


i 


19 2 


18,3 






iao 


20 A 


205 


W2 




19.7 




Z2S 


23 9 


21:7 
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TABLE 15 
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:{Phvsi:cocnemjcai propers 
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~ . 1 
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15 




17 




B0fere aaing: 
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•TO 












28.S 




J,, g jf O/ 


664 




671 


674 


62S 




^ (hardness) 


60 


61 


SB 


59 


6t 


IS. 






70.5 




B5.1 


637 


After ^grng at IdD^Gbr 
48 haym: 
















26 B \ 


24 9 








SO 




4.4B- 


418 


41? 


429 


393 




(hardness) 


64 




70 


70 


71 




fetes: 

T^: mea$uf in tha rn&nner ^cording J IS K 63€1 
B^: mea^r^ in tte mann^ adcotxisrig to JS K 6301 
Hs: m^asurerJ means^ o^ SHore A breaking tendness meter 

Tf^: Strength (^J) at &ri&?#ca0g (^^^ by B^-t^^ie t^nng tester ^ecSie^^ jR jjg K 6301^ per #)e wid&^ (m) of the 
saET^^Je; 
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EXAMPLE 19 

Al ka^se 2.0 M (franu^ctured ^ Horn Nordic Bjotrkiastry^v arxl a f idd Is^ex i mmediate^i? after tapping (obtained 
35 from Giihfie, MaJaysia) weirs obtstin&d rs^p^cir/ely as a prdtsa^e and as a nstumrrubber latex. The tots^ solid content 
of this latex was 38.4 % whHs its rubbar content was 33 D 

Aquaous ammonia was added ^e above-manfensd field isdmi fe thetrefoy give an arrnnonia corKsentratJc^n o? 1 
%, fe! lowed by allwi ng to s^nd ^ 30^0 for 2 days; Th^n lat^ was diluted by adc^ag a 0 .12 % aqueous solution of 
SDcliunrt fjar>Jithenst8 so as to give a s&lid riibt)ercont€int of 10 % by weight Further sodium djhydrogen phosphate was 
4Q sdded to thereby adj ust the latex to . AJkd^se 2,0 U w^^ mid&d m a mtio of 0. 87^ per 1 0 g of the rubber mrsient . 
The pH va^Lia of^TB latex was adjusted to 9,2 agasn and^en it was masntainsd ai 37°G for 24 hours 

Afier lhe campJetion of the ©n^ymatic treatrnent a 1 % aqueous soJuten of a nonbnki surfaaa^^^ {man- 
ufactured by Toho Ghmtical industry Co Lfei .) was added to the latbc and thus the riisber conGerjlraion was adjusted 
to B i0!^6vy8d by centnfuQtriig at 11,0D0 rpm far 30 minutes Tl^^e oreaniylrafi^tiDn thus formed was dispersed mat % 
46 aqusDus solii^on Jntm and iha fubfoer conoemmtjon was adjusted to about 8 %.f of low 

agasn. The cemrslugatson was repeated o:>g8 n^ore and thje cream tfius obi^ij>Od tiva& di^p^^d in disti^ed water Jhm 
a deproteinised rubber of aa^^^^ 

COMPARATfVE EXAMPLE 1 a 

In the procedure e^ fcxample 1 9, the fidd latex immediateiy afser tapping was ad|usiad to a riMser ct^Gentr^Qn of 
8 % irhmadjate^y after coining isy addtng a 1 % aqueo^us soiutson of a nonianic surfaclant Trfe^^^ 
triiUged as t1,dDG tpm for 3p minutes. "Hie cream thus fermed was dispersed in distHled water. Thus a deprotesnixed 
naturai rubber lata? of a aoHd rubber content ot 60 % v«as prepared. 

GOfij^mBATlVE EXAMPLE 19 

The creamy ItaGtion described in Cqnparatjve Eitarnple 18 was dt^ersec:iin a \ % aqu^oiis solution of Irjjon x- 
too, sdjusted to a rubber concentration of aboyi 6 af^d than pentrituged agaH After repaati ng ceritnfugation f addi- 
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tional three times, the obftamad crmm wks^ qlt^p^^ distsJjed >ft^er, T)^ys a dspjxstetrjkeca nafens^ rijbbef a sdkS 
rublser GQntem of 6{^% was pmpared. 

The i>fbascluf e 0f Es^rrjp^^b exc^pllhat lhe field latesc errspi^iysd In E^xatrpje 19 was rspted^ by 

the lalex 0btam<tsci In Cornparatsv^ Example 16. Thus a d%jrote?ni^ed rubber l^tej? was prepared 

EXAMPLE 21 

w 

TYiB pmc&dnm of Skampit^ 19 was r^paat^d ®xc^t test the field fateic was !^ii3|feGti&cito ihe ©nsymatfc trealiTjen! 
and the SL}bs^umVprbt'5^k^ii?esJm a^ercjbfajnjngc 

IS 

As a natu^i rubberlBtex, s f^ssh-ref-ned latex. whi<:h had been prepared by adding 0 5 % of ammonb lo aiieid 
latsx {obtained from Felda, ^^^aiays^s) and centrlfuged, was employed. The ammonia GonaenlratE on was lowv^r^ t& 
about 0.2 % and the rubber cdnteni was 8D.4 Afts^r eieva^rtQ the ani^Tsonsa Gonoentratic^ to O J %, the latax 
aiiofwed to starxi at 30''G for 7 days and for 14 days. Then each lalsx was t'^eated In i^a sams manner the dn^ 
£?0 dascf ibad in ExatrspJe 1 S ib tn^^by give a cMprptsiDb^ r ubbai- l^tasc, 

Tfie r^ir>sd lat€3< empJoyed in E)i^mpJe 22 was jmmedtateiy trealed m !h:^ same manner as iha one descrfced \n 
Gonifi^Bratiye Example iSwIt?^ TOus a d^rDtanfeed nafejraJ rii;^^ iatex was 

3(5 By usjng a .msrkBtsd hlgh^ammon?a ^af ex (Qbtam&d ff orn Guthri^, Malaysia) as a n atuml rubber latex, the er^zymatfc 
treatrngnt and the following procadurss described E^jarppl^ 19 yv^^re perforrned. Thus a deprpteinizetj oaluj:al rubber 
latex was prepared . 

A raw rubbar test f was pr^par^ hy casisng 36 g oi eadi Istex obtained m the above Exaniples or Compa? ative 
Exampl^es onfJo a glass plate t"^^^^^ '^2 <^*^)^^ <i^^*^ affey^^ng 1o stand sit room tarrsperatura Then It was paeiad 
^5 aff f Kjrn th5j gJas© pkit© ar^ contacting y^fi^ the gfess plata was dried csy®r one day, MbwseUjy drying in 

vacuo. 

The grean strersgtb of the raw rubbar shaat, l , ths last ssj^ple, was msaaured by mlng a jlS U0. 4 bufril^l^ :at 
at^st speed 500 mr-n/rrm 

The nrtragan content was analysed b>' the Kjeldahi method in accomance with the RB^M m€:ihod. 

Tha gal contan? was deter msn^ by cutting 0 5 g c^ th0 sample into amair pi^gs, adding lha piieces to 1DD mi 
t^aFhydmfuran saturated with^^m afl wjrtg it to stand in t^^ darn 30*C W 14 daya. then s^itrjfuging it at 12,000 
jrpm lor 15 mimites, drying the gef tht^ separated and than weighing me same. 

The green sfe^er^ih, ni^an Gontent and gel Goritent <^ eash sanple are gte) tha following Table, 
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Green stf eogth (MPa) 


content {%) : 






t,4 




2-0 


\ GDrr^ara^t^/e Exarnble I B 


0,8 


o.oa 




CDmpar^ijve Exarrpie 1 9 


0.7 


d;03 




i • . • • 


o:s. 


0.01 




1 Exarrpte21 




0,01 or iow^r 


1.9 










(1 wa©k) 


■\.B 


0.01 or bwer 


2;1 


(2 weeks) 


3.4 


■ 0.01 prlowar 
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7.3: 


0.01 or [ower 


2.2 



2g: 

Fyriher, the resute erf the ge\ permeation chromHtDgmphy of the sarr^f^ of ExHmpie 19 and Exarrpie 21 are 
shewn in Fjg. 3, and that of the sanrpis Qf Exampte 23 5S stiowsi m Fjg. 4, 

Hie mpl e^iular weight of the low irsdiecylar weight region is about 1 50^000 whi^e that of the ojgN mdecqlar waght 
region is about 2,SDO,6(M2. The ^ptmpla oi Bmm^^ E1 to ^Mch no amnion^a added sh^^s a ol^sr peak in ibs low 

molecular wagfht region. 

As descnbed abovEv tie process acconnlng la ih^ prssent snventson makes it possltjle lo effjeientty and eas% eHm- 
ineta promins coitamed in mtuml rubber and to thus easily prtduce a ^ieprote^nit^ed naturaJ rufcfeerwhic^ Is u&duf as 
a coun^ermeasureior 3?^ 

30 Further, the process far prdducsng the dep-GteJnfzed natural rubber accofdsn;^ to the present Ihventtort can be easily 
c^rnec! oiit and giva a hjgh pf<3^^ 

Furiherniofa. the depfDtelni^ed rtaturaimbbef dfth jn the natural 

aibber latex havs been a^?minatad to a nitrogen content level of lass t^an D,Q2 or the prot^im ppma? raw r i^?* 
ber c^atn^ from tha ria^i^rai rubbsf Mex h^^s b&en eiisminataii to $ucri a lev©! ttet Jt does not gjve an sbsofption )^ 
crr5>l in tne mifarad abaorptioo spectrurn, Whjch js qharaGtariStJC to poli^peptides, when measured sn the iorm of a 
raw rubber Um. AccDrding?y, it is useful as si Gountermeasure to tha allergic reac^om. Gampared with c^ojiiventjonaS nat- 
liral rybber, fur tharrnore. tha deproteinlzad oatura? rubber of the preserrt invention has an improved wal:er absarpliyit>; 
^ htgh sJedricai Inculcation p sxcelient prooessing charaaarlatks and good machanical properties a?K^ suflsirs 

from littie en^gy Ioes and np iol-fe-i<si variafidn characteristic nafejrai mat€!nafe, which jinakas ;t a matef^a! bemg 
^cMmit in accuracy and qiiafltms, Ln sdd^lon, ^nce the protends isavis bsari substantially GDTTplsta^/ ^ilim^nsted, it 
r?aver iL5r>d^rg6©$ sto^§<i hardmsrig. Fyrt^^ar, jt ha^ a cobf j^ss and transparent appearance cpnparafcie to ss^^hetiC 
rufebejs- 

As the abovai-fiientbried Exarn^lsss show; furfr^errrsorav the natural rjjbber of the prasant mventksii whie^^ 

is exc05ient m proeessing charactsristios, a ruiabar hav^if)^ aj^ phara^JterSstJCS 
^5 can be obtained without effecting mastjcatiars. 

trt additjon, n^tumi robber woutd ba hardaned durirsg storage period (la., siora^e harderiing); whsch makes masli^ 
ealbrj for pisatidsfng necessary at th$ use. it has beeo fDU>d out however, that a natufal rubber ?rom whlcb p^^tBim 
havs baen ecsmpJeteiy ^^tminafe^ wssUd ne^ th?s phancrhenon. 

Accord 5 ngly, the dsproteinised^n^ rubber of the present invenibn has a low Mooney viscosity and excellent 
50 processsng chafHcteriStics. By using this deproteinizad natural rubban therelare, a rubbef eornposft^an haying a low 
Mooney vjscosl^^ a hjgh strength and an innprcsved tear r^tstanoe can be ebtained. In E>articylai; the d^^:sx5t^inrzad nat- 
oralruDber of the present invention has a foy;ifer Mooney viscossty than a ma^scated rubber Id which aloosening agent 
has been pre^f busty added, Thus1h;e daproteinised natursl rubber of the prasent ^mentbri requires no mastication, 
which is hjgnly advantageous from the viewpoint of the proeessirig. As a remlX the extrusion torqtie can be raduced 
55 ar^ the s>?trus5on speed can ba alavHt€?d^ whloh bhn^s atjsul vartous adYantagas; such that the produii^ivity is ^ayatad, 
that the t^THing of the rut^ar cm be inhfeitad mri It^a duat saattering at l«iaading step csn be suppress^. 

While the invention hss bsen desmbed jn deteH and with reference te spectf exampies tharaot ?t vviJI foe a|;>par©m 
to ona sk?:jed in the art that^arious changes and mGdif<catiGns can be rrmde thef eEn withoat depajtjng ftom the spint 
and scope thereoi 
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Claims 

1 , A method ftir ss^^vatcrtg th^ gre^n. .strength of a tmUiral riitober mhim cdrsiprises adding arBsripnla io a fiseid- latex/ 
sging the iatax. tr@at^^^0 the Mtex wi^ a prdtsaset an anjohic surfectant and a nontonic spiiactant, and separa^ng 

A meiHod for a? ©vating. the .green strength of a natural rutfcar which cornprlsm adding ammonia fo a field latex, 
aging the ia^ejc, trs^mg th^ latest wiih a prMea^e an ar^ionic surfa<d:ant i^eiecied from iha gmup Gonstsiing of 
sulfonic acid sunaGtartt. siiJ^tfe surfaatarit arjd phc>^ and separatsing f ul^tiar pa^^ 

3. A E^thcid for^ievsitirig thfi Qm^h str^r^h of a nsi^ Garjpriise^s stddirtg ammonm to a field iatsx, 
ag^ng the isiex> treating Ihe ^atex with a protease and a nonion^c surfactant s^^lected from the group consisting of 
po;ydx^lkylene estsr surfactants, potyhydrb alcGh^rfatty acid sster surtactants, sugar fatty sold BBlar surfactants, 
alky^poiygiycc^ide suTfadiants and pd^i^oxyaiMen© pDiyhv^io afcoiio^ elher ^urlaelanfe^ sepafa-gng rubbsr p^r- 

4. A method for bwenng the green strsnoth of a natLiral rusher which a>nprises tr^tltt^ a field- 1ats>t'W3th a protease, 
a anionic surfactant and a honioniG SL^rfsctant and sepamt^r^g rufcfeer parHcles; 

5. A method tbrloyvering th^ green sSrersgih of a nattsral ruDNr whieh opmp a fieid Mm wiih a protease 
and an atlsdhiG surSdcl^^^ setectied frc>tt^ the group con$is-bng o ecjd surfactants &uJfata sujlactants and 
phdsphala surfacwint$, and separatihg rubb^ parS^Jes. 

6. A method lor 1o«yerin§ the Qr eeri strength of a natsiiial rubfosrvi^ich comp^^ 

and a nomonic sudactant selected froni the gros^ consisting of pQ^yoxyalkylene ester sunactants, poJyhydrio a^oa- 
hor fatty acid ester a^rfactant^, sugar tatty acid ester surfejotants, a^k)^polygiycossde^^^s^^ and posif?oxy~ 

aikyiene pd^yhyd^'ic abohol ether surfactants, and separatmg rubber partsci^Ss 
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